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enabling actuation of a pointing device and more 
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include an activity sensor for sensing activation of 
the pointing device, said activity sensor comprising 
a threshold comparator, wherein the activity sensor 
is adapted to enable energization of the pointing 
device when the sensed activation of the pointing 
device exceeds a threshold. The pointing device is 
used for moving a pointer or prompt in a display, 
e.g. in mobile telephone. The present invention 
also relates to an input device with such a pointing 
device and a portable device incorporating same. 
The invention is directed to saving energy in 
portable devices avoiding accidental activation of 
the pointing device and automatic switching off to 
reduce the power consumption. 
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POINTING DEVICE ENABLING MEANS, INPUT DEVICE AND PORTABLE 

DEVICE INCORPORATING SAME 



Field of the invention 
5 The present invention relates to means for enabling actuation of a pointing 

device and more particularly a means for detecting activity of a pointing device, so 
that the pointing device is energized only when it needs to be in operation. The 
pointing device is used for moving a pointer or prompt in a display, e.g. in mobile 
telephone. The present invention also relates to an input device with such a pointing 
10 device and a portable device incorporating same. The invention is directed to saving 
energy in portable devices avoiding accidental activation of the pointing device and 
automatic switching off to reduce the power consumption. 

State of the art 

15 WO 00/20959 describes a capacitive switch for a pointing device. The 

pointing device has an input mechanism and a touch sensor actuating a power 
switch when touched by a user. The pointing device may be a track ball and the 
touch sensor is an annual ring around the track ball allowing the user to hold the 
device and not actuate the power switch. When the user is ready to use the device, 

20 as indicated by placing a hand or digit near the track ball, the touch sensor activates 
the switch to provide power to the input mechanism. 

However, when such an input mechanism is incorporated in a portable 
device, such as a mobile telephone that is often put in a pocket or a purse, problems 
arise. The input device should not be activated when accidentally touching the 

25 portable device in or near the pocket. Also, the input device should be switched off 
after a time has elapsed without any sensed activation of the pointing device. This is 
especially important in a mobile environment since the power source, usually a 
rechargeable battery or the like, has a limited charge. 

The present invention solves the above-mentioned problems by providing 

30 means for enabling actuation of the pointing device, including means comparing the 
activity sensed by the sensor, such that the pointing device is not enabled unless the 
sensed activity exceeds a threshold. 



Summary of the invention 
35 According to a first aspect, the invention provides a means for enabling 

actuation of a pointing device, includmg an activity sensor for sensing activation of 
the pointing device, said activity sensor comprising a threshold comparator, wherein 
the activity sensor is adapted to enable energization of the pointing device when the 
sensed activation of the pointing device exceeds a threshold. 
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According to a second aspect, the invention provides an input device 
comprising a pointing device and an activity sensor for sensing activation of the 
pointing device, wherein said activity sensor comprises a threshold comparator, and 
the activity sensor is adapted to enable energization of the pointing device when the 
5 sensed activation of the pointing device exceeds a threshold. 

According to a third aspect, the invention provides a portable device 
including a display for showing menus in which navigation may be performed by 
means of such an input device. 

The portable device may be a mobile telephone, 

10 

Brief description of the drawings 

The invention will be described in detail below with reference to the 
accoinpanying drawings in which, 

Fig 1 is a general view of a mobile telephone incorporating an embodiment 
15 of the invention, and 

Fig 2 is a block diagram of the pointing device and associated circuitry. 

Detailed description of preferred embodiments 

As mentioned in the introduction, the invention relates to an input device 
20 especially for mobile telephones and other portable equipment. The input device 
comprises a pointing device for navigating back and forth in menus shown in a 
display of the portable device. The pointing device may include a track ball or jog 
ball, which is turned by a finger. Joy sticks and other button mechanisms are also 
possible. 

25 One main concern in portable devices is that the power consumption should 

be as low as possible since their battery reserve is limited. Thus, the sensors sensing 
the movement of the pointing device should not be energized all the time and 
inadvertent activation should be avoided. For instance a mobile telephone is often 
carried in pockets and a pointing device may easily be activated unintentionally 

30 when walking or fingering on other objects carried in the same pocket. The 

energization of the pointing device should also be switched off as soon as possible 
whether the activation was unintentional or an intentional activation is terminated. 

In Fig 1, a general mobile telephone 1 is shown. The telephone comprises a 
display 2 for showing menus including text and pictures. The user may navigate in 

35 the menus using a pointing device 3, in this case a jog ball. 

In Fig 2 is shown a jog ball and associated circuitry of the input device. The 
pointing device comprises a ball 4, which may be rolled in all directions. The ball 4 
forms part of a capacitor and must comprise material carrying charges. The ball 
should have an electric conducting shell as near the outer surfaces as possible. 
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However, due to the capacity sensing principle the outer surfaces could be of 
electric non-conducting material like plastic or rubber. This capacity solution also 
makes it possible to start the system when a user is wearing not too thick gloves. In 
one embodiment the ball is a plastic ball with a metallized layer which in turn is 
5 coated by another layer of plastic. 

The bail is lying on four rolls 5 made of a magnetic material. As the ball 4 is 
moved the rolls 5 will also be turned. The movement of the rolls 5 is in turn sensed 
by a number of Hall element sensors, each placed in the vicinity of each roll e.g. on 
a circuit board 6 located underneath the ball 4. The Hall element sensors will give 

10 electric signals as ou^ut. For clarity not all the details of the suspension of the ball 
4 are shown here, but may be of a conventional design. Also, other motion sensing 
means are possible. 

The problem is the current consumption of the Hall element sensors. 
Normally one sensor uses 5-10 mA of current each. This is too much for use in a 

15 mobile telephone or other portable device, if the Hall element sensors are energized 
at all times. 

The solution is that the Hall element sensors are only energized when 
necessary, preferably in combination with capacitive sensing of the activation of the 
ball. The ball 4 is connected to an activity sensor sensing when the ball is moved or 

20 approached by a finger. The activity sensor comprises an oscillator 8 with a 

resonant circuit 7, here an LC circuit but may also be an RC circuit, a detector 9, a 
comparator 10 and a timer 1 1 . To protect the activity sensor an ESD (Electrostatic 
Discharge) protection unit 12 may be provided. 

The resonant circuit 7 of the oscillator 8 is capacitively connected to the ball 

25 4 by means of an antenna or pick-up 13 surrounding the ball 4. The capacitance of 
the pick-up 13 determines the idle frequency of the resonant circuit together with 
the capacitance and inductance of the resonant circuit itself. When a user 
approaches a ball 4 with his finger 14 the capacitance between the finger and the 
ball will change the capacitance of the total resonant circuit 7. The finger does not 

30 actually have to touch the ball with physical contact. On account of the presence of 
the finger the capacitance is increased. This change of capacitance will change the 
frequency of the oscillator. The frequency change is detected by the detector 9. 

The activity sensor only needs continuous current in the microampere ((oA) 
range which is acceptable in a mobile device. 

35 Another advantage of the capacitive sensing arrangement is that the pick-up 

13 is not mechanically connected to the ball 4. This means that there is no wear on 
the pick-up or ball which otherwise could result in contact failure and other 
problems. 

The signal from the detector may be used to wake up the system energizing 
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the Hall element sensors. However, in order not to wake up the system 
inadvertently the output signal of the detector is supplied to the comparator 10. If 
the signal falls below a threshold, no enabling signal is output and the system 
remains inactive. 

5 Preferably, the signal from the comparator is passed through a timer system 

1 1. If the signal output from the detector exceeds a threshold, the system is 
activated and the timer is reset and started. If no activity or movement of the ball is 
sensed when the timer has reached a certain elapsed time value, the system is 
deactivated again. 

10 Both the comparator threshold and the timer value may be adjusted by the 

user. This gives the user the possibility to personalise the operation modes of the 
device so that he can avoid that the system is switched off too quickly or too often, 
in dependence of the actual situation in which the device is used. 

In an alternative embodiment the resonant circuit, the oscillator and detector 

15 are replaced by a high impedance amplifier (not shown). 

Thus, the present invention enables power to be saved in portable devices. 
No delay will be introduced in the system, as it would be in a sampled system. The 
term "portable device" includes portable radio equipment such as mobile 
telephones, pagers, conmiunicators, electronic organizers, smart phones and the 

20 like. The scope of the invention is only limited by the claims below. 
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CLAIMS 

1 . Means for enabling actuation of a pointing device (3, 4), characterised by an 
activity sensor for sensing activation of the pointing device, said activity sensor 
comprising a threshold comparator (10), wherein the activity sensor is adapted 
5 to enable energization of the pointing device (3, 4) when the sensed activation of 
the pointing device exceeds a threshold. 



2. Means for enabling actuation of a pointing device according to claim 1, 
characterised in that the threshold is adjustable. 

10 

3. Means for enabling actuation of a pointing device according to claim 1 or 2, 
characterised in that activity sensor comprises a timer (11) adapted to switch 
off the energization of the pointing device (3, 4) after a time has elapsed without 
any sensed activation of the pointing device (3, 4), 

15 

4. Means for enabling actuation of a pointing device according to claim 3, 
characterised in that the time is adjustable. 



5. Means for enabling actuation of a pointing device according to any one of 
20 claims 1 to 4, characterised in that activity sensor comprises a detector device 
(7, 8, 9) for sensing a capacitance change at the pointing device (3, 4), 



6. Means for enabling actuation of a pointing device according to claim 5, 
characterised in that the detector device comprises an oscillator (8) with a 

25 resonant circuit (7). 

7. Means for enabling actuation of a pointing device according to claim 6, 
characterised in that the capacitance of the pointing device (3, 4) forms part of 
the resonant circuit (7). 

30 

8. Means for enabling actuation of a pointing device according to claim 5, 
characterised in that the detector device comprises a high impedance amplifier. 



9. An input device comprising a pointing device (3, 4) and an activity sensor for 
35 sensing activation of the pointing device, characterised in that said activity 
sensor comprises a threshold comparator (10), wherein the activity sensor is 
adapted to enable energization of the pointing device (3, 4) when the sensed 
activation of the pointing device exceeds a threshold. 
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10. An input device according to claim 9, characterised in that the threshold is 
adjustable. 

1 L An input device according to claim 9 or 10, characterised in that activity sensor 
5 comprises a timer (11) adapted to switch off the energization of the pointing 
device (3, 4) after a time has elapsed without any sensed activation of the 
pointing device (3, 4). 

12. An input device according to claim 11, characterised in that the time is 
10 adjustable. 

13. An input device according to any one of claims 9 to 12, characterised in that 
activity sensor comprises a detector device (7, 8, 9) for sensing a capacitance 
change in the pointing device (3, 4). 

15 

14. An input device according to claim 13, characterised in that the pointing device 
comprises a ball (4) capacitively connected to the detector device (7, 8, 9). 

15. An input device according to claim 14, characterised in that the ball (4) is a 
20 metallized plastic ball with a plastic or rubber coating. 

16. An input device according to claim 14 or 15, characterised in that the detector 
device comprises an oscillator (8) with a resonant circuit (7), the capacitance of 
ball (4) forming a part of the resonant circuit (7). 

25 

17. An input device according to any one of claims 13 to 15, characterised in that 
the detector device comprises a high impedance amplifier. 

18. A portable device (1) including a display (2) for showing menus in which 

30 navigation may be performed by means of an input device (3, 4), characterised 
in that the input device is according to any one of claims 9 to 17. 
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19. A portable device according to claim 18, characterised in tiiat the portable 
device is a mobile telephone (1). 




Fig. 2 
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